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-ft 



[ff^t^l] (a) mmmm=2 0~6 0 : EjH (b)[rrrr/(l 
-mmmm) ] ^ 0. 1, (c) rmrm>2. 5*£Jl% v (d)mmXrr/ 
(mr) 2 ^2. 0, &tf(e) #fi^ny h^77-f-|C^^S2 5TCJBTFT?» 
ffi (W25) #2 o~i o 0SS%T*&£:7ntf i^WRS^ttS, 

[»*«2] yntTl/>#l!ftS^#^ 35 tc* (f) a:n>f 5/ 

H>^Yt>^77 (GPC) tetCiUfflUgUfe^*^ (Mw/Mn) #5 
JWT, JStWJLlt (g) "5 s - h 9 U >»*E* 1 3 5t3£T8lJ£l/fc«IS*f& C t? ] 
#0. 45^>U y N;i//g^±0)^#$:^fet-»^lfB^©BJcK^nH o l/># 

[|f#3S3] (h) 13 C-NMRW^&Cj;£3^fiI(H£*gil (P) #5 5 

stays* £ r t *m®LhL ?z>&m7 n t: i/>^m#*©58ji^as 0 

H>^7f^77 (GPC) miZ&Vmm.Lfr-fr^M&tt (Mw/Mn) #5 
#0. 4-5*5/'.; y h^/gJ«J:©*#&»fe'r»*3K38a«CD*ge^ntrU'>* 
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[0 0 0 1] 

*mm\*. ^M-fu^uymmm^ximn-fu^ isym&m&& cot, 

(D^uMMtLx, ^v^^i3^f v*w7j y<DmmmmM^i£t:Lxmm^m.^n 
¥uy&m&{b*nm&<m%i-tzj7m. &x$z.ojjmz&vm*>nfci&M7u 
vi<'y&m&mzM-tz>*><Dx&z> a 

[0 0 0 2] 

&nwm<n&mm*mm&tt&m&E£ Lx<D%mzmmznx^% 0 
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^ W #2002-110327 w 

[0 0 0 3] 

£ t § d t £ B 6U i: iT £ % © T* & S „ 

[0 0 0 4] 
[mm £8?&*r -5 £ «>©^«] 

[0 0 0 5] 

z. n e> ©ig^t^ £ o t & e> ti z> &n n n° u > 3&s-&# & mm *r § % © & 

So 

(1) (a) mmmm= 20~6 0^;!/%, (b)rrrr/ [1- (mmm 
m) ] ^0. 1, (c) rmrm>2. 5 (d) mmXrr/ (mr) 
2 ^2. 0, &tf(e) #M^nYh^7-f-Cfe^§2 5lC«TtMt§^ 

(W2 5) ^2 0-1 0 0lI%t^S7nif l/>f ?S?jH)l 

ffit&M tmmnic «fc y afcsr^M * s r i: i: «r 3 afcic^n t° u 

(2) tfi/^^fia^^ Hie, (f) ¥jia-*=l3l4 V^ytru 

^vif^y (gpc) esjcfcyjwjtbfc^a^ (mw/m n) #5js*t, & 

tf/X« (g) ^h^U >»jRcf»l 3 5rjCTM^L£SRgi|frg [t?] #0. 4 
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[0 0 0 6] 

(3) (h) 13 C-NMRM^iCi:Sit^lr|ffi^ (P) ^55-90^ 

(4) zfuVi/y%k&m&fti)\ Miz, (i) ^rn^f */ 3 >?n 
Vh^^7 (GPC) mK&VWfehrc&^Mfrlfi (Mw/Mn) #5J£*T> A 
tf/Xtt ( j) -r- h 9 U >*»cf» 1 3 5 rjfcTMfcU [*]#(). 4 

^ N;i//gJ^_h©^#^fc-tJiia (3) ©Bfc^nt? uy&&m&{$<D 

[0 0 0 7] 

(5) *««t3ffi&^«is«»f»^ff^±fla (i) ~ (4) ©v^-rti^cDgscst^ 

(6) Sc^a&^iH^-eff e>±IB (l) ~ (4) <ZH^*i#©&«:7n 

(8) x*isy&it&m<D&&Tic%t%t%im-tz>~ (7) ©vN-rti^©^ 
tf isymmm&<frxte&'&-7u i?uy&&m&fo<Dm%kjjm 0 

(9) _hiS (1) , (2) , (5) - (8) <D^Tftfr<DmMfr&T*m*>n 

fczLii*:mm£-t€>'!k$t7u¥uym®m&{fr. 

(10) ±m (3) ~ (8) <D^?tifr(Dmmi38kT*m*>tl&Z.£Z:!®M£. 
[0 0 0 8] 

*ftm<D&g.-7uvuy&mmi!rfc &%t7uvuy%k&m&fa<Dmmi3mK 
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[0 0 0 9] 

(a) *VKy*yF&m (mmmm) ^2 0~6 0^%t«»»J, 

(b) <y*.^Ky#y \?&m (r r r r) £ (1 - mmmm) •tf?k<Dm&*ffi 
fcb, 

[ r r r r / (1— mmmm) ] ^ 0 . 1 

(c) ^^«yF^ (rmrm) #2. 5^%5:M5iT^^ 

( d ) ^ V h U T y K#sp (mm) , 7"fe5b'J7f K#*s ( r r ) %.Z$ b V 
TyFftm (mr) ^©H^SifcU, fro 

mmX r r / (m r ) % 2 . 0 
(e) #fi?D'7h^77>f-mS2 5rjKT^^mt-^^7>* (W 2 5 
) ^2 0~10 0li%T'$S. 
[0 0 10] 

A^>^{c«*lS. -LIB© (d) ©&#&»J&-r5fc©##*L<, J:y#*b 
<ttl. 8-0. 5, HJC»*b<ttl. 5-0. 5CD«SKT?&£„ 
[0 0 1 1 ] 

±8B©*yO#y K4H£ (mmmm) , Kt>^ (r r r r) 

&£^i2^*y^iz^*y:fr^ (rmrm) tt, :r^.-*fy/<y (A. Zamb 
e 1 1 i ) «k »J TMacromolecules,^, 925 (1973) 
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#2 0 0 2 — 1 1 0 3 2 7 
V^-fe^* V#^-e&5 0 ^V^^;W (mm mm) 

Vly^&mn&ifr&tV^yZy F&m (mmmm) #2 0^JV%^mX'lt, ^ 
fc-ogommtteZa 6 o ^ l:M A § i: ftt^^l < * y f t b<&v%£i: 
[rrrr / (1-mmmm) ] <Djj£l£. ±fBCD y 

So *»WtC«ffl-r*^nfcru>^S!ftM^© [rrrr/ (1-mmmm) ] 
#0. l £MAS£^fco£©M0£&S;i£#;&£ o 35tc, ^-fe**y^-fci* 
j*y#$s (rmrm) #2. 5=E;i/%^TT*aiiffi^fiTtS 0 (d) 
0>g9$^ BP"fe, [mmXrr/ (mr) 2 ] CD-fit^ 2 J^JiT{i^ffi^{£T U 
HS«M£ i: SPtttSI^tf) A ^ y X ^ < & S c 
[0 0 12] 

13 C-NMRX^ h;i/©M^«, :n-f -Ify^y (A. Zambel 
1 i ) J: U l"Macromolecules,_8, 687 (1 9 7 5) j 

: (I*) S£JNM-EX4 0 0S 13 C-NMRgf 

M8t : 2 2 0 m g / * U U V h ;i/ 

: 1,2,4- h iHnn^O^tl^^XDS 0:10 (^4Jt) 

Um : 13013 
AVbXipg : 4 5° 

^W- : 1 0 0 o o m 
[0 0 13] 
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M=m/S X 1 0 0 
R= r /S x l o o 
S = P)Sj8+P aj 8 + Par 

P 0 0 : 1 9 . 8 — 22. 5 p p m 
P a 0 : 1 8 . 0~17. 5ppm 
P as 7 : 1 7. 5 — 1 7 . 1 p p m 
r : Kjg^t : 2 0. 7 — 20. 3ppm 

m: *VKy* V pggg :21. 7-22. 5ppm 
[0 0 14] 

2 5°C«Tt^ffi1-S^nfcf ly>^*##C<Z)^* (W25) #2 0-1 0 OS 
itKlt 3 0 — 1 0 011%, m^ftt. h<lt, 50-100 

[0 0 15] 

h^^7^~JCj:yM^LT^i?)^mffl$iiC^WSTREF<3D^^A^2 5 
( l ) HtffMg 

ft9H»1ft&tt&l 3 5'ClC||Si5L^TREF^^AiC^AL, ftV^JMBftg 

[0 0 16] 

. (2) gjfgfgtf; 
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TRE Fyt-Zfy 
1 O^AKZT 

(3) mm$kft 
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(4. 6 <f> X 1 5 0 mm) 
: GLt^fx>^ Mllmm KBrt;i/ 
: iZ>^<j7^*±§g SSC-3100^^ 
GLf>fx>^|±i MODE L 5 5 4*-7y 

(mum) 

glim ^yM±m 

I^IItl REX-C100li^ 

FOXBOROfrig MIRAN 1A CVF 

7 . 5 g / y v V )i 
5 o 07>f ^ n y v h/u 
2. o ^ y y y \sji/fr 

3 . 4 ljitm 
[0 0 17] 

(a') (mmmm) ^3 0~5 0%T'fey, 

(b*) ^ir Ky&y ( r r r r ) ^ (1 - mmmm ) ^TSHCDK^ 

[ r r r v / (1— mmmm) ] ^ 0. 08 
(C) ^-fe^ ^ V^iZ^ * y#s* (rmrm) #2. 7 £^;Ls>fji^:♦ 
( d * ) *i/hVYv (mm) , 9«fe ^ N V T v F3H§ ( r r ) RZ$* 



tfy^mMi 
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(mr) mk<Dm&7%*mfrL. fro 
mmX r r / (m r ) % 1 . 8 
(e') #S^D7h^77^f -tc£tf£2 5 TC&T^ffi^ S/^frfi (W 2 5 
) ^3 0~10 0li%T^S„ 
[0 0 18] 

(a") ^V^^yK^ (mmmm) #3 0~5 0%t^(J, 
(b w ) K^sfS (r r r r) £ (1 - mmmm) frTSa<Z>B^ 

It Wife. L/> 

[r r r v / (1 — mmmm) ] ^ 0 . 0 6 
(c w ) ^-fe^V^iz^;* V ^ (rmrm) fr2. 8 ^M^LS-fitT? 

fey, 

( d ") *yhVYv Ffrm (mm) , ^ h U T * K#sp ( r r ) * 
V^-fe^^ (mr) tf&OBMfeft&lft&U fro 
mmX r r/ (mr) 2 ^ 1. 6 

(e") #S^nYh^77^-{Cfe^§2 5iCJKTt*Mt5^I (W 2 5 
) j!)<5 0~10 0li%t^§ o 
[0 0 19] 

^>a> (GPC) tStCiyWfebfe^a^ (Mw/Mn) fr5JS*T, TkXt/ 

x\$Th?.v>mmipi 3 svKTWfeh&ffimmm ini fro. 4f>>yyh 

;i//gJ£U:fr£F3; b<> Mw/Mn fr 4 &Tfr£ £>JC$?i; L <, Mw/Mnfr3 
. 5J£TFfr#&C$Ji; ft^mfrm (Mw/Mn) ^5&Sx.§t, ? J frh> 

hJc*feog#3&£f SZliifrfeSo S&ftlg [77] fro. 4r>V-yb 

[0 0 2 0] 
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<GPCl^if> 



:TOSO GMHHR-H (S) HT 
:I^^n7b^7AMRItffi^ WATERS150C 

mm : 1, 2, 4-hu^nn^<>if> 

M^M^ : 1 4 5 *C 

Wtm :1.05>J»|y^/5> 

: 2. 2mg/5'J'J>v h;b 
ftAI : 1 6 0 v-T * n U y Ml/ 

:Universal Calibration 



ilr^D^7A:HT-GPC (Ver. 1.0) 
[0 0 2 1] 

„ z:^e)(Z)#A©m^^ TfBcDM^ (1) 

( (m-2, 1) + (r-2, 1) + (1, 3) ] ^5. 0 (%) - (1) 
C^tft, (m-2, 1) li 13 C-NMRT«bf^y-2, 1 #A^t^ (% 
), (r-2, 1 ) « 13 C-NMRT*M5tLfc^-fe^ - 2, 1#A^^(%) 
, (1, 3) » 13 C-NMR«lfcl, 3jfAl^^ (%) Sr^lh, ] £«t 
J£-rSl-^%©^W* $ e>CH8#5£ (2) 

C (m-2, 1) + (r-2, .1 ) + ( 1 , 8) ) SI. 0 (%)••• (2) 

*ffi&~?&?z : b<D'&&vn&L\ / \ mzm&& (3) 

C (m-2, 1) + (r-2, 1) + (1, 3)) SO. 1 (%)••• (3) 
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[0 0 2 2] 

(m-2, 1). (r-2, 1 ) ( 1 , 3) KG r a s s i f>0i 

(Macromolucules, 21, p . 617 (1988) ) RT$B u s i c o £> (Macr 
omolucules, 27, p . 7538 (1994) ) {Cg^V>T 13 C -NMRX^ hJVCDlf- 

•fe, (m-2, i) it. &*^jmmmmcisvz>mfrfomizMir2>i 7. 2 P 

pm#3S(C^tlSP a, rthreo icmM^ & ¥ - 2 ©«#3&S©ifc^ £>Jim2 tl 
£*V-2, lJfA^^ (%) T'&£ 0 (r-2, 1) ^^l^igWc 
K&W$>m-&mm.Kl$ir2> 15. 0 p p mtfj£&CJg*lS Pa, 7 threo {d/SMt" 
§tf-^©^^©J:b^e>#ffi$nS9-fe^ - 2, 1|?A^^ (%) 
„ (1, 3) tt, ^^>KIHMlK:fitf«^3fcJlC*t6 3 1. Oppmtf 

sejcjsmxstis, r +(c!iiM-refcr-^<z)^^©jt^e > ^cm$^s 1, 3jj?t 

A*^* (%) T*&S„ 
[0 0 2 3] 

^^SSlCKLTtt, Jungling e><Z>|g£ (J . Polym . Sci . : Part 
ArPolym. Chem. , 33, pl305 (1995) ) SC^^T 13 C - NMR^i' b)l> 

T-f V*9¥v ^3i<U :/nt^>-£kL 18. 9 p pmf*5£tC3StiStr-^ 
[0 0 2 4] 

ttffiftft : 1^2 g 



1 1 



ffiSE4#2 003-3036726 




#2 002-110327 

mmrnrn : 10^ 

^m®^:: 1 8 OTOLfc 

Ci;if;!/x-f;i/Affliffii ( g ) /m*;i>?^-is ( g ) ] xioo 

5M£*Wl 0 0MPa«Tt^§z:i:^L<, «fc»;«F*b<tt70MPa« 
[0 0 2 5] 

*B^T'Mv^e>tisyntf uy&gkM'&m*. &r<D (h) &c^i-'l$^£;£f 

(h) 13 C-NMR^lC«fcS5i^irM#|^ (P) ^5 5~9 0«tfe5 

*»WlCfeW*3i#«flftt»* (P) te, «fia©H*«-?*fc«©JNM-EX 
4 0 0S 13 C-NMRif&MW 13 C-NMR*/<* h;V£lifrfB<Z>£#i:|i« 
IC$J^U ^ntfl/>li©^ V h5^7y K (mm) ^SrM^LT^tofc-fil 

*^DfeTl/>**Ji-^flti:bTI4, £fl#i5!lffi*&* (P) ^6 5~8 0«t 

&3i:3e>K:#*LV\, ttttMf&M (P) #5 5Wo*lt}t 5Pffi^# 
[0 0 2 6] 

W25^30~100li%t^St3b{C^tL/<, 5 0-10 OS 
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s cwmc & zmmmmA a 2 o j / gjgrF-e&s £mm&&&ti&&h^ 

[0 0 2 7] 

B£ (Tm) S^MMl (Tc) ^ott)«;<tt.i^ |fc 

§tfft&ftif (A-*> • :c;t/^-*±$g, DSC-7) ^10mg§:ii 
#S^,T2 3 CC^S^r^ilLfc^ 1 OTC/^-eO'C^T'l^Mt-Sc 

T-&<5. £*>JC, 0°CT?3^ra^L^ 1 0^/#T*#M£i*Sr£fCj;»j 
[0 0 2 8] 

5f5S#ffiWi o omp aj^TT*$.^ri:^W*b<, cfcy^b<» 

7 0MPaaTT^§ o 
[0 0 2 9] 

$t4~2 0© a -tl/7OiUlt i-^>, i-^>t=->> 4-^^;i/ 
-i-^>^>, i-/\dpiz:y, l -Jrt^y, l-^^y, l-K^-fe^, l 



1 3 
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[0 0 3 0] 

7 r ntJi/>##£-&flci:l,TW:, _fc8B©SI#©«lK: (i) tfllrt-S.*. 
-ii/a> (GPC) SlKlJiyilWfebfe^*^* (Mw/Mn) #5je<T, fctf 
/Xtt (j) ^b^U>^tf»l 3 5iCtCT?W3ebfeffilS«fft [*] #0. 4r 

Mn^3. 5J^T^#tC^*bV% 0 (Mw/Mn) ^5§jgiSi:, 

[0 0 3 1] 

M^srt^t^. *llfH;fr/i/aK>&©WfcbTW:, 79V Jim, 

m* vi^f>H, 7YJi/i, -<*nym, VuVyW., *;Y<7^iyW., V)i>¥y 
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[0 0 3 2] 

- h U ;i/ ^ if© T V3Mk&m^V> tpfr , SIlTS ft L X PS ^ £ d il £ § #\ 
£©**iftiMfci»i:kTti\ ^-3, 5, 

5 - h U XT-Jlss*?-; <ifrrt-it*tt/ F, S>9 n >f ;W\°-;f3f F, Vr* 

7-f;wN°-^-^^F, s> (2, 4 -$>^nn^>y-r;i/) A-^-^r^F^if©^ 

3f^F, 2>W^n hf;i//Oif>n Fn/N'-^^ri/ F, 2, 5 - S?;*^;!/^*-**- 
y-2, 5 -s?n FnA-t^rJ/ Ffcif©fc: Furt-***/ K«, $;-t-?> 
;i/A-;T3fS/F, sy?$;w\°-;f 3f F, 2, 5 - 2 , 5-^'(t- 

— 2, 5-S?*^;i/-2, 5-^(t-^;i/A- 

y\dpe/>-3, a, a' If* ( t - 7* JVs"S~Jr*c i/) ^^VZfUifJV 
'OH>te£<D*?TJl*fl/rf—**ri/ FS, 1, 1 - X - t - 

i/-3, 3, 5 - h v *7-ji*/?v\*-y-y, 2, 2 -tf^. ( t 
;v\* £/;w\° - it * >> - ^% - h , ^y^n - # ^ v Vij - # 

-h, V— s e c -:/^;W\°— ;fr3f S/^-vtf*- h, t - 3f W 
[0 0 3 3 ] 

lg©/\°-/\3f^> 2 5 B, A°~^;i/D, A°-^;i/C, ^-^i*" 2 5 B, A 

-^^;i/D, y\°-^;i/P, y^-y^;i/H, /\'~/\3f s/^h, a°-?^;i/H. a 

-2f-?#HL A-^^;i/P, /t-^^H, A-^f^SM, A-*y?N, 
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DV-AC, /1~/\dpifV. /t~/\df-9-2 2 % A°-/\^r-9-CD. 7\°--rh^A, 
A°-/\^i?-C, ^-/s^SM, 7N°-/\dri?-HC. 7\°-'\3f-tf-TMH, 

-^;i/E, A°-y^;i/L, ;t-/\dpt2 5MT, ;i-^;H, /i-:?^;i/3 

5 5. 7\°-^;i/MA. /\°-/\3f>>;i/I, /\-^MB, A-^;i/0, A°- 

^\=¥^;i/0, A-S/*-no, A°-"\3fi*-2 5 o, 7i-;r^#(X ;i-^;i/PV 

. /N°-^\^ri/;i^P V, /t-^^ND, yt-A^f^ND, A-Sy#nND, A 

-^^nd, /\°-*^;i/ND, **-f a'-nd, 7N°- n ;i/ s o p. ;\°-n^;i/ 
opp, A*-a^;i>MB p. /\°-n>r;bE e p, r?-n-f;npp< a-d-oi^ 
npp, A-a-fMCP, A-n^HB, /t-n^f^SA, /t-n-f;vs, 
A-n^f;i/0. A-n-f;i/L. A-n-f;v3 5 5 v t>f;\°-BW, t-f/i-BM 

[0 0 3 4] 

^i^>m*^i o oMMgptc^fb, ^m^«ilSo. i~5 0M*g!S, flFi-b 

<i*o.' i~s ommwrnrnxm^zn, ^7^^;vr«i»o. o i 

~10Mft§P> ^ftKiiO. o l~5Mg|5©i|&H-£ffiv^;fi£ 0 
[0 0 3 5] 

.oi~ o. s mmmmmmisT xit, ?&y. ^y*y, ^ 

*vy. i/tu^y-y. b)vnyte¥<Dmik7km&&M, ^nn^fx V 
i'nn^x bV ?uu^yi£ytetZ(DJ\uJfytt,mhykm&mn^. WUt 

a-*\s7 4y&}£(Dmm&mmmw$tic.is^T, ^^^itmMm^^-x, - 

50-3 0010, ^4b<li 4 0~1 8 O'Cnm&UmX*. 0. 1~2B£ 

mfcifc £ i± «§> ^ h k j: o t rf n ^ > zkm&ft * Hfes t- § ^ # -e ^ s 0 
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y, p --ry^n tr;i/x^i/>, p-^;i/^^i/>, p - 1 e r t -zf^jvz. 
^uy, P -7i-;^f u>, o-^fjvxf o o 
-:7nfcr/l/*^i/> f o->fV^n^f m-^^jv^uy, m-:n 
*;\sx^uy, m->fvifu^ji^uy, m-zf^;vx?-uy, 
\yy, 2. 4-*?*mx^uy, 2. 5-v**jmr\/y* 3. 5-2?** 

^i/>> m-* h^^^uyt£i£<DT;vn^i/^uym ; p -Zuux^is 
m-^n^fi/^ o-^n^fi/x p-7Mnxfi/x m-7 
;i^n;*^b>, o -yjv^n^ u> % o P -yjv^tu^ uy& 
Z<z>/\utfyfcx^is>M; 2 biz it h V **fri/V toxruy* tf-^^s# 

vmmmt. ^ntfi/^i^i 0 om^^u *i*o. i~ioii§ 

[0 0 3 7] 
. [0 0 3 8] 

Mi (lilCUSldi) tt, 0. 0 1-5 011%, &£L<&0. 
1~4 01I% % 3S{C^^L<«0. 2~3 0li%t^§ o 3 3 7?, 

17 ffi$E#2 0 0 3 - 3 0 3 6 7 2 6 




2 0 0 2 — 
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[0 0 3 9] 

(a) -m* (i) 

[0 0 4 0] 

Ufc.i ] 



[0 0 4 1 ] 



Sot, A 1 A 2 Sr^bT3K«*3tS:^LTfey, ££**l*>fcJ:fcaH^C 
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, ^moxitrnvx^mte^x^x •fteoDx, e 1 , e 2 xitY t^mv 

TV^fcJ:V\, YttMxMS^U Y#«»&5«<£, SHR© Yttfif 
J*J&oTV\T%J:<, fi&©Y, E 1 , E 2 XttXiiagWbTV^T* <fc <, A 1 & 
tfA 2 tt-o(Z)SH^$r^-rS— fO^it^ot, ^Utifc 1 ~ 2 0 ©£Hfc 

XXtfi, -O-. -CO-. -S-. -S02 -, -Se- - 
NR 1 -, -PR 1 - -P (O) R 1 -BR 1 -XIZ-A1 R 1 -£^b 
, R 1 1-20 ©jK-ffc*3R3S3ttt«*« 1 ~ 

%<fc^. qttl~50aT? [ (M©K^I) -2] rttO~3©S|»- 

T?*sn*ai^Mfl:#«, (b) (B-i) m (a) ^©a^^Mfls-^ 

*Xtt*o^4fe2;Mli5bT^*>tt©«#&^L^«^<ft2fetf (B - 2) 
[0 0 4 2] 

©&Mt*3SI&BU J|ft:0!f£ bT&^#>, ^brrx^A, /w^tfA, >fy h 
U^A, ^nA, x*>;r;i/, zr/"Oi/h, /t^tfA&tf 

9>#y>f K&^Sfc fiStf, d*ie»©tf»T?tt*-l/:7-f >fi^ffij& 

Z<D&frP>*2>, VJVn=-VA%.Z$J\7-y&tf$fmT*2bZ> a E 1 ME 2 fc* 

-N<) , THxyjym (~P<) , OCR — , >C<] Jk&mm 

tliOSiR- >Si<) (fib, Rtt***fcttK3R«l~2 0<Z)KfiS 
7K0SfeSVNi±/\^nM^*Si?^><l)) ©tfi^ej^^tifegB^^^b, A 1 
WA 2 ^tt^iil^MUt^S, E 1 &tfE 2 tefc#VMC|iJ- 

T?%»&oTV*T%«fcv^ ^©E 1 &tfE 2 fcltit Sglt/* n ^> # *^xx 
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M&oT^T^J:^ ffi©X, E 1 , E 2 X»Y fc&«l,TV^% <fcV> 0 MX© 

JWMffcLTtt, An$*>JK^, l ~ 2 o ©ifcfofcifcg, nai»i~20 

jhihr i ~ 2 o (Dmm^mm> mmwa~2 o©**^ 

2 0©^7O 4 I ( J£fP§UU~2 0©TS/;VS^if^#^e>^Sc — Ytt' 
M^ttS&^l, Y#tt«fc<5»-&, *»©Y«:HI&"e ; fcMfcoT^Tfe,l:< 
, ft&©Y^E X , E 2 X»Xfcai«U'rv%T : b«fcV\, tY©^^f^SI©^M 

[0 0 4 4] 

&{C, A 1 &tfA 2 ^^©ffifi^Sr^^sn^aiflHSTJ^oT, &m& 

■ % x^is, -o-, -co-, -s-, -so 2 

- S e -NR 1 -PR 1 -P (O) R 1 -BR 1 -Xtt-Al 

r 1 -*mv. r 1 tefrmm^s wfym*. mMwn^2.o<omitam^: 

[0 0 4 5] 

[ft 2] 



R 2 R 



J e 



[0 0 4 6] 
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2 o<Dmit7km&T*. znbizfctfwzm— t^ii*ot^t%<}:<, &&&& 

^^U^LXmmM^m^hX^X^^^. e itl~4<Dmm%:m?o ) 

^y-x^g, ^ntry^as, -f v^n try n^S/y 1 

, 2-s/^n^^j/u>^, ^-u^ >s (ch 2 =c=) , *?*^;i,>>yi/> 

tJf^^^^iJ l/>S^3lt'l>5o qtel~5CDH$fcT* C (M<Z)M^#) -2 
] r &0~3 CD^IfcSr^-r,, 

[0 0 4 7] 

tfA 2 vmmmom&it. a, i- ) (2, r )-a^M^*uvN 0 3 
©j:^^-^ (i) -e^sti^ss^M^^oD^T'^ (in 

[0 0 4 8] 

[ft 3 ] 




MX'qY'r 



(II) 



: e * >> * n ^ > # s; x n ;i/ £ £: -T £ M 



[0 0 4 9] 

±IB-^ (II) jCfcV^, M; A 1 , A 2 , q&tfr \Z±mtmVX*&2> a 
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£3 = Y 1 &;i/-fxi£*£*tU Y 1 ^©Y 1 

R 4 ~R 9 tt**l*n**«-? f AD^>g?, KiiRl~2 0©M* 

R 4 ~R 9 fcfcfc#V*C|ltf— T?fcJ*fcoT^T%«fc<, WR*sat|rJ±#&#V*K: 
[0 0 5 0] 

BBffi-f«« (i, 2' ) (2, i* ) nmmffimtfft&Lw 

(I) ^SftSa^&Mft^ftOJMfrflJfcLTB:, (1, 2' -rc^ 
U» (2, i' -x^i/» -ifx (-f>^-;i/) ^a^A^D'JF, 
(l, 2' (2, i' -tfx u^-^) ^;i/nx 

9A^n'JK, (i, 2' -- fy^ntryf» (2, i* -.-fy^ntry^ 
y) -tfx (-r ^^a^qijk, (1, 2* -x^u» ( 
2, i' -x^i/» -t^* (3 -^^;i/>r ^t 1 -;!/) 

> (1, 2' -x^l/» (2, 1' -x^l/» (4, 5-^>^/-f> 

^a-)>A^D'JK, (1, 2' -x*b» (2, 1' -x^-i/ 
» -fcf* (4->fy^DbfM>f-^) ^3->?A^niJK, (1, 2 

-X^U» (2, 1» -X^U» -tf* (5, S-^^^;!/^^^-;!/) 
^n^A^nUK, (1, 2' -x^U» (2, l* -x^i^» - tf 
x (4, 7-s?>fv^n^M>f-^) i?;i/3^^A^n'j (1, 2' 
-x*i/» (2, l* -x^u» -tf* (4 -^^x;b^>^-;b) pjvn 
-^tl'JK, (1, 2' -X^l^» (2, 1' -x^b» -fcf* (3 

-*^;i/-4 ->fv^n^ *?;i/3x£ a y F> (l, 2' 
-x^u>) ( 2 , 1* -x^ix» -tfx (5, 6-/<>y^>^x;i.) 
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•nz^^n'JF, (l, 2' -ai+uy) (2, i* ->fy^ntry^» 

-tf* ^y^r-)V) VtoZl — *?i*V9U V N% (1, 2* -*^t^) (2, 

l* -x^i/>) -tfx (^rv^x;!/) ^3_<?A^n'JK, (l, 2' - 
**uy) (2, l* ->fy^nt:ijf» -ifx 

5?#nUK, (1, 2' -^^S/iJl/>) (2, i* -s?**ji/2/y u» 
t?* (>f y^n^) ^Vl/3~^A^^n y h\ (1, 2' -^f^>iJl/» 
(2, 1* -*?**ri*/V U» fcf* (3-*^j]s4yr~Jl) ^ni^j; 
^nUK, (l, 2' -^^^;i/>>y (2, 1' 

X (3 -n-^jv-i yr— AO V)l> K\ (1, 2* 

fri/Wy) (2, 1' tf* (3 - i -:7nfc?;w 

JV) VJln-V2±Pt7U V F\ (1, 2' -^^>>'Jl/» (2, 1* 

**;i*/Vi>» (3 - f> y *^)\si/V)]s*^j]^( vjin-yj* 
^n'JK, (1, 2* -$?*3\>i,*/y i/» (2, 1' -p^^;vi/V uy) 
fcf^ (3-7x_M>f^) i;;i/n-^Ai;^n y R> (1,. 2' -y*3=- 
A/i/Vi/y) (2, 1* -^*^;t/*/y i/» b?x (4, 5 -s<yyj y?—j\, 
) ^;i/zr-#AS?#n y K, (1, 2' -s;**7i/S/y i/» (2, 1* -y* 

tfx (4 — fV^D^M>f-;i/) i^nr^A^n'JF, 
(1, 2' (2, 1' -^f^>ijl/» fcf* (5, 6 

-S?**7i/>f ^n/b) Vjvn-yjuvvu V h\ (1, 2' -s?**7i/5/y 1/ 
» (2, 1' -^f^>iji/» tfx (4, 7-j;-i-^ni: 0 ;H>f- 
;b) ^a-^^D'JK, (i, 2' -&**jut/V i/>) (2, l' -5; 
^f^i/'Jl/^) fc?* (4-7x~M>f-;b) ^3-7A^^n'JK, ( 

1, 2' -^f^iJl/» (2, 1' -Wf^i/»Jl/» Ifx (3-^^ 

;i/-4 - i -^ntf^/^r^v 2 —^) ^;un-^A^^n y (1, 2' 
^jvi/Vi/y) (2, i» -*?*^;w>y tfx (5, 6-/<>y-r>^- 
;t0 ^3n)A^n'JK, (1, 2' -^f^>'Ji/» (2, l* — f 
v^nfcry^cy) -t?* (-r^*-;!/) ^^^^^duf, (1, 2' - 
^f^i/'JU» (2, l* ->f v^nfcry-r^) -i^x (3 >t= 
^ni^^D'JK, (1, 2' -&**jui/Vi/y) (2, 1' - 
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-fvyntfy^y) -tfx (3-i-^nnvi/-r>^-;i/) ^3>9A^n 
y K\ (1, 2* -^*3^S/yi/» (2, i' --ry^ntfu^» -tr* 
( a - n -^;i/-f s>7i/=i^?A^n u K, (l, 2' 

2/yi/» (2, r --rv^ntfy^) -t^ (3-Nu^f;b^.j ; ^f 
;b-r>7 ; -;b) ^ncerA^ny-F, (i, 2' (2 
, 1' --rvyntry^) (3-hu^^i/.jM>f-;i/) s^a 
=9A^niJF, (i, 2' -^f^yi/» ( 2 , 1' -^y^ntfy 
^» -fcfx (3 -7i~H yr-JV) i?jl>n-?&p?u y j?, (1, 2 ' 

-s^^;i/>>yi/» (2, i- -^^t,^) ^vi/n-i? 
A^^nUR (i, 2' -Wf;i/i/>ju» ( 2 , 1' -^i^^^) 
(3 -*^;i/>f >t^;i/) ^a-W^n'JK, (1, 2' 
uy) (2, 1' (3-i-ynw>f-;i/) 
*A^*nyh\ (1, 2' -^^S/y i/» (2, 1' -tf 

(3 -n-y^;!/^^^^;!/) ^l/3l-)A^D'JF, (1, 2' -^*3=- 
(2, 1* (3-MJ^f^.j^ W> 

f-;i/) i»3--?Ai;^DijK, (i, 2' (2, i' 

-%^-vy) -tfx (3-hi;^^s/ij;H>f-;i/) 3i^Ai?^nii 
K, (1, 2' -i;7x^i/iJl/» (2, 1' -*-h\sy) (4y^ 

^>3-7A^n>JF, (l, 2' -y7x_;^>.ji/» ( 2 , i' 
-**uy) -tf* (3 ^n^A^nuK, (1, 

2* -«^7x-^i/tjl/» (2, 1' -z + isy) (3-i-yntf;i/ 

^>f-;i/) ^n-7Ai?^nyK, (i, 2' -j?7x^*/u i^y) (2 
, 1' -**lsy) (3 -n-y>;i/^y^-;i/) Pjin-V UVZ n y 

K, (1, 2' -y7oc~;i/i/y u» ( 2 , i' -^^ uy) (3 _ h 
y ^/i/t/y/b**/!/^ ^i^A^nn*, (1, 2' 

□c-;^>yi/» (2, l' -if* (3- hy^^;bi/y;v>f >^ 

=710 ^3-7A^n'JK, (1, 2' -^f;i/S/ijl^v) (2, 1* - 

$?**ju*/V uy) (3-*^>v*/?w<y$i?3i-jv) (3' -*^;b*/*n 
^^^^^D-jF, (1, 2' -^f^yi/» ( 
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2, l' -^yynhT U^y) (3 n^y# *?xx;i,) (3' 
f^i/f n^>^t to)' y/bai")^? n y K, (l, 2' -^*^;by 
VU» (2, l* -x^l/y) (3 n^y#^xx;v) (3' - 
^^y^n^y^xx;!/) Vfrn-v&yvu V K, (l, 2' -x^y 
) (2, l* -*^l/y) (3 -*^;uy?n^:/#^xx;i/) (3* 
i'i'n^^i;!^) ^n-^y^n'JF, (1, 2' -x^l/y) (2 
, 1* -4 yynfcfU^y) (3 -*^;w>?a^y#^xx;i,) (3' 
;bi/^n^>^e?x-;b) ^a^)Aj;^nUK, (l, 2* -*^i/-y) ( 
2, l' -j^yy) (3-if;i/j/^n^^i;i-^) (3' -*^;i/y? 
n^^i?x_^ ^n^A^nijK, (l, 2' -*^i/y) (2, l 
' — fyyntry^y) (3 w<>$ s?xx/io (3* -*^;i/y 
^n^y^xx;!/) *?]]/n—v&v?u v K, (l, 2' — f y yn tfy-^y 
) (2, l' --r yyntf (3 n^y # y*xx;i/) (3' 

-t^jit/tru^yfttfji-ji) i?)vzt—yj**?#n u K, (1, 2* -2?*^ 
^/i/Ui/y) (2, 1' — y*^;w>y i/» (3, 4 -^*^;i/y*n^y# 
(3' , 4' -W^i/i'^D^^^^xzji/) ^;i/=t — VUVVU 

uk. (1, 2' (2, i' --r yyntf u^y) (3, 

4 -;y*3^bS/^n^y#^x-;i/) (3* , 4' -Pt^fri/vuKi/zyx. 

^i/n-'JA^^n'j K, (1, 2' (2, 1* - 

x^y) (3, 4-^*^;w>?n^y#^x-;i,) (3' , 4' —y*^;i/ 
y # n^y # :yxx;i/) ^Vl/n-^A^^oy K, (1, 2' -x^i/>) (2 
, l' (3, 4-^f;i/i/^n/^^i?iz;v) (3' , 4' - 

W^i/i/^n^>^i-^) ^3->)A^D'iJF, (1, 2' -x^u 
y) (2, i' — fyyut'U^y) (3, 4-Wffj/?n^i?i3 
) (3' , 4' -Wf;b>>^n^y$i;x-ji/) vtizi—v&PZu u K, ( 
i» 2' -^f i/» (2, 1' -^f u» (3, 4 -^*^;i/>>#n^y # 
y*xx;iO (3' , 4* -^.f;bi/^D^>^ii;b) ^n_^Aj;^n 
UK, (1, 2' -^f l/» (2, 1» -^yyntfTj^^) (3, 4-*?* 

^;i/>y^n^y^^xx;b) (3' , 4* -^^>^n^>^i;i-*) y 
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^a-^^n'JK, (l, 2' ->f yyntry^y) (2, l* — fy^n 
tfy-ry) (3, (3' , 4' 

i/i'n^>^i;i-^) i>>n-9Ai;^n u h\ (i, 2' ->^^^;i/^ui/ 
» (2, l* (3 5 -^jvi/tvo**? 

(3' -*^;i/-5' -^jvi/i7 uKy#*?jizLji) pjvzt—V&V 
^n'JK, (l, 2' -i>^f^i/>Ji/>) (2, i* -£?*^;i/S/U uy) ( 
3 - ^f ^- 5 -xf n^v^^x-^) (3' -j*^;i/-5' -x^/u 
i/^n/<>$i?xx;i/) ^>3xi>A^^n'J h\ (l, 2' -Wf^>>Jl/ 
y) (2, l' (3 -%=f-)V- 5 ->f yyn \£ji*/?w< 

y#i/^—)i) (3' -*^;b-5' -^y^ntf^/e/^n^^^^xxi;!/) *? 
fyn-y^vtu y h\ (l, 2' -^*^;i/*/U (2, l' 
Z/Vi/y) (3 5 -n-y^;i/^^n^y^^^xi;i/) (3' 
;i/-5* -n-^f;i/>>?n^>^^xx;p) ^axi?Ai;^D'J F, (1, 
2' -^*^;i/S/y u>) (2, l* (3-*^;b-5- 
7i-ji/i/^n^>i;ix^) (3' -*^;u-5' -yoi~;i/i/^a^>^^ 
xn/u) ^V^nxi^A^^n y h\ (l, 2' - y (2, 1' 

— f vynfcry-?^) (3 5 - ^jvi/^n^y & s?xxji/) (3' 
-*^;i/-5' -x^;i/*/# a^>#^xx;i,) ^Vbuxi^A^^ □ y h\ ( i- 
, 2' -^f^>'ji/» (2, i* ->fy^nif'jf>) (3-^^;b-5 
- i - zfmf)Vi/^uKy^p^L-;v) (3' -*^;i/-5' - i -yn if ;v>> 
?n^y#s;xx;p) i?jizi-?<uw u y k, (i, 2* -^*^;i^>y 
) (2, i' ->r yyntf y^-'y) (3 5 - n -^jit/V u^y $ 
S?xx;i/) (3' -*^;b-5' -n-y^;i/i/^n^y^^ai-;i/) £>Vbnx 
fA^a'JK, (l, 2' (2, i' ->fy/ntf'Jf 

>) (3 5-7 ^—jVi/PUKy&V^—Jl) (3* -^^^-5' 
-7aixi;i/i/^ n^y^xxi;i/) n=.ijj±y#uy (l, 2' 
Jli/Vl/y) (2, 1' -x-^l/y) (3 5 -x^;v$/^n^> # 

(3* -*^;i/-5' -x3^$/#n^y #^xx;b) ^Vi/nx^AS? 
*nyh\ (i, 2' -s?*^/i/$/y b» (2, 1' -x^u» (3-^^ 
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5 - i -z?u ¥;ii/W<y#*?3i=.ji) (3' -*3Vi/-5' -i-zfu 

¥jl>$/# W<># *?31—J\/) ^H-^A^i'Dy K, (1, 2' 

u i/» (2, • i f (3 5 -n-y^;i/$/^n/<>^t; 

xx;i,) (3' -^;i/-5' -n-^;i/^/^n^>^^rEi-;i/) ^;i/=r — ^ 
A^^nUF, (1, 2' -^f^>yi/» (2, 1* -iL^vy) (3- 
^^-5-7x-;i/>>^n^>^i?x-;i/) (3' -^^;b-5' -yai—;v 
^^n^>^i^) (1, 2' -^^i/>ji/ 

» (2, l' (3 5 -x^;i^>? n^>#^:rx;i,) 

(3' -^^-s* -x^;i/$/*n^:y^xx;i,) ^-^a^^qijk, 
(1, 2' -^f;i/i/u^) (2, i' o-^^-s-i 
-^ntf;i/t/^n^>^^o:n;i/) (3' -*^;b-5' - i -ztu Vjlis? u 
siyZitzi-jis) *?;iz2=.v<uv?u y F, (1, 2' -^^^;i/i/U i^>) ( 
2, i' -**\;y) (3 5-n-^;i/i/^n/^>^i;x-;i/) ( 
3' -*^;i/-5* - n -zf^jvi/^ w<y$ *?jvn — yj±*??uv 

h\ (1, 2' l/» (2, 1' (3-^^;i/-5 

-7i^^D^^j;iijl/) (3' -*^;i,-5' -^^n;i/^^ n ^> 

(1, 2' -X3^» (2, 1* 
(3 5 - i -^n tf;i/i/^n^>^s;xn;i/) (3' 
;i/-5' - i -yntf;i/i/^n^>^^x-;i/) ^Vi/nn^Ai;^ □ u H\ (1 
, 2' -x^u:v) (2, i' -^y^ntfu-T 1 ^) (3-^^;i/-5-i-^ 
nif;i/t/^n^>^^x-;p) (3* - i-7u¥jvi/? uKy 

$ *?J\sn=.VJ*WUV h\ (1, 2' (2, 1' 

(3 5 - i -ynif;i/$/^n^>^^x-;i/)- (3' 
;i/-5' - i -^nif;i/e/^n^>^i;xx;u) s?;i/nx»? n V F\ (1 
, 2' (2, i' ->fyynt?uf» (3 5 - i 

ntVi/S/*n^>#^xx;i/) (3* -*^;u-5' - i -yn t: 0 ;i/$/? 
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(Dmmt^mx- & o t % £ v% 0 

[0 0 5 1] 

&tC> (B) f&fr<Dz>*><D (B-l) ^tbTtt, _tfB (A) mfr<DM&& 

(DX'^mmv ik<D-m& cm), av) 

( CL 1 -R 10 J k+ ) a ( CZ] - ) b , . • (Ill) 

( CL 2 ) k+ ) a ( CZ] - ) b ... (IV) 

(fc£U L 2 &M 2 , R U R 12 M 3 , R 13 3 CXiiR 14 M 3 T?&£„ ) 

( (in), (iv) sw, l 1 «;i/-rxma, Cz) " it. #m&mT-*y Cz 1 

) • CZ 2 ) - 3dT* CZ 1 ) " tt^©«A^mtC^bfeT~^>*r 

fejbti cm 1 g 1 g 2 • • • G f ) - (rrr% m 1 izmmmmms-i sm^ 
m. &£is<itmmmmmi 3~i s^to****?-. g 1 ~c f tt^tiwi** 

m*, Any>i?, ^iti~ 2 o©t;i/^;i/S, W2~4 0®i?7M 
^0iS:i ~2 o©r;i/zr^^a, i*|[6~2 ocry-^i, ^ 

it6~2O07'J->n/t^J/S, Iil(7~4O07;i/WJ-M, 

rDl^fM*iSSft. G 1 ~G f ©9^2o^i?:^Ltt\T 
*>J:v\, f it C (tf^MM 1 ©M^ffi) +1) <DMm*7F-? B ) , CZ 2 ) " 
tt, MlB)gjR®afi»(Z>#jK[ (pKa) #-1 OJgtTCD^U^^^y KBft#$ftX 

R 10 tt*MC-?% KHIRi ~2 0(Z)T;vdr;i/S> ifcSHBt6~2 o<z>yy- 

-7n,jtu~)vm. R 13 izmmmi~2 o<DT)\s*j\sm> 7'j-m, T;i/^;i/r 

7*nS/T->^©^*«lBffi^S:^1-„ kti CL 1 -R 10 ) , CL 2 ) <Z)-Y^* 
>«»T?1~3<D»R, attl«J:©3B» % b= (kXa) T'&S 0 M 2 M 
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®Wmmi~3, 1 1-1 3, 1 7«7C*S:*tt*©T?a6y, M 3 
[0 0 5 2] 

xy>, p _ - hn-N, N-p^^jvynv y&EoT^ym. ; b yif;nj> 
; T*fe N— 1> u;k ^>i/x h V)i&£<D— ^ y ;i/3S& tfs r h 

[0 0 5 3] 

R 10 ©^#ffi:bTli**, 'O^lfi, hU^S* 

£&#tf£::£:#T*i*, R 11 , R 12 ©^#ii:bt{i, >>?n^>#^xx;v» 
, ^f^/i/i'D^^^^iiji/i, x^;i/*/#n/*>#*?xx;i/ig, ^y#*?- 

7x-;i/i, p-h'JM, P h*^:7^x;i^& ^ 
R 14 ©A^Mi: L/TJi^ h77i-M;i/7-f 7^n^7-x TU;i/, ;* 

* if £#tf<5 Sifc, M 2 ©IMhlttt, Li, Na, 

K, Ag, Cu, Br, I, 1 3 ^if M 3 (DMikMtLT 
tt, Mn, Fe, Co, Ni, Z n & if fc^f^ 3 5„ 
[0 0 5 4] 

[Z 1 ) " , -t&t>% CM 1 G 1 G 2 • • • G f ) JCfc^T, M 1 
faffit. l/T&B, Al, Si, P, As, Sb&£\ &*b<JiB^Al^ 

tf£>*i£ 0 g 1 , g 2 ~c f oMMtutit 
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^2002-110327 
^■jvm. -YV^fM, n-;fr^;i/^ n-x>fa^i, ^^x;^, p- 
7km&£. l/Tp - 7 J];* U 7 * -Jim, 3, 5-j;7;i/tD7i^;i/& 

^nn7i_M, 3, 4, 5-h'j7MD7i-;H, ^>^7;i/^n7x 
3, 5 -tf 7, (h'j7Mn^f^) :7-c-;i/g. tf* •( h u 

t/jv y y * =e ym, V7x. —jimm& zwmtr e> n § . 

[0 0 5 5] 

#m&&<DT~*ytftt>% p K a#- 1 OJ^Ttf^l^X-ry 

iiurii, h y 7;i*u* zy^jiTfrymy— *y (cf 3 so 3 ) " , if ( 
bV 7)i*u**yx;i7fr=Lji) ^f;i/T-t>, fcf* (h'J7Mo^^^ 

ii^m^T— tf> (cio 4 )", h y 7/M-n#l*7— (c f 3 co 2 ) 

" , ^=3r-9->';i/^-nT>^ ; E>T~^-> (SbFg ) 7JIJTU XJlfcymT 
-*y (FSOg)", * OQ^^ >i?T-^-> (CISO3 7)l^TU 

x)\,jfryMT-*y/5-7vfcTy*=ey (Fso 3 /sbF 5 ) 7^/* 

nx^/^VHT— *>/5-7y-fb«ft5R (FSO3 /AsF 5 ) h>j7M 
^>x;v^>^/5 -^yfbT^^^E^ (cf 3 S0 3 /SbF 5 )"^if 

[0 0 5 6] 

-t*4*y&fc<&m* ?&t>% (B-i) &&it&m<D&#imt.hT\*. ^b^ 

7^—jimm b 'Jx^i/y^^-^A, rh77i-;Hi h y - n-7~<?-fl,y 
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>=e~y^ fh77x^;nt/<>i;;i/ (MJ-n-^b) r^^— ^a, 

> h 7 7xz;m^f;i/tf y ^n^A, ff77i —jimM^ y 5?;]/ fcT U *? 
^17 A, ^ h^Tx—THMM*-;!/ (2-i/7; >7A) „ ^ b^^T, ( 

MD7x-^ ISMJ-n-^l/TV^-yA, 7^ h^3f* (^>#:7;b 

^•n^o:~;i/) «h'j7x-;i/7>^-7A, T^h^x K>!l!7Mn7 

Ji— lSfh7-n-7f;i'r> : E-7A, 7^h^3fX (^>^7;i/tn.7 

) Wgft'O^ (h'J-n-7*^) 7> ; ErLi7A > T^h^^X 

D7x^;i/) nm^^^^^oi-^TV^-^A, t^N^^x dy*7ji*u 

y^—)i) wsst h v 71^ 17 a, T^h^^rx 

tD7i-;i/) »f;i/7-'J-7^ T^h^^PX (^>^7Mn7x-;i/ 

*?-jvt— y — >7A, t^S^^x (^>^7;i/tD7x-;i/) H^^^;i/tru^ 

— ^ A, f h7^r7, (^>^7M07x-^) MWl^O VJUif U S?— 17 A. 7^ 
h^3fX yjl#U yai—J]/) mWt*?-)\s (2 -t/T/ tfU ^~«7A) , 

T^h^^x (^>^^;i/^-n^x~;i/) SM/O^Vi/ (2 - >>r J tf y ^— >? a 

) , rh7^rX (^>^7;i/^D7x^) (4 - ^7; fcf V *?~ 17 

A) . 7=-h^3fx (^>^7;i/^n^i^;b) « h y :?x-;i/jft;*jj>ni7A, 
T^h^^px [tfx (3, 5-s;htj7;i/tD^f;i/) 7x-;i/) TO^*^;py 
-'J — "7 A, ^h^y ^—jvm^y ^un-u^, "f-h^y^-jvmmm, 9- h 
^y ^—jimw. h y fh77xr;n^fb77x-;i/3K;i/7-f y 

-r-h^^rX (^>^7Mn7xiJl/) $1^:7 ^ n t — V A, 7^h9^X 

(s<y*y;vtfuy*=.)]s) mm (1, l* -i>^f;i/7xnt~>7A) , ^ h 
(^>&yn,*ny*-}V) mm^iifmy xnt-7A, rh7^7 
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[0 0 5 7] 

z.(d (B-i) ft (a) &&<Dm&&Mte&<b£BLfoVT<4*y 

— (b-2) ^0T;i/5;^>tbt(i — jr« (v) 

[0 0 5 8] 



[0 0 5 9] 

wttWM^&iRU *tit2~ 5 0, ^Ktt2~4O0l|i(ffeS 

-em&ft&m&Tivs. j *vy. %.z$—M& (vi) 

[0 0 6 0] 



[ft 4] 




15 



(V) 



15 



Kb 5] 




w 



(VI) 
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[0 0 6 1] 

( R 15 S:t?wliB&fH-^ (V) K&tt£%(D£.mVT*2bZ> a ) 

^Afb^SriUATfe^. «Jc*&*in , tS^^ ®£M*6fc££^3ftTv> 

x > ^4$<z> *j © -e & o t % £ v * o 

[0 0 6 2] 

(A) (B) jKttJft&£<Dtttt«tett, (B) il^ilbt (B- 

i) fc&m*m^tc.m&icte. *e;wfc*e#*b<«:i o : i~i : ioo, 
0*t<«2 : i~i : i o©«H*«M*b<., ^faffiH&jftBi-rsa^i*, # 
fiM*>Kuv-*fey©j|ii«3^ h««iK<«iy, gsjswe&v^ *fe (b-2) 

ib&m*m^tc.m&Klt. ^;VitT*^^L<l±l : 1~1 : 1 0 0 00 0 0, <fc 
tJ^KIil : 10~1 : 1000 0 <Dmm&W.$. b 3tf>^H£i&gft1-£ 

jMftjftd- (B) £bTte (B-i) , (B-2) zmm$Lfc\ l *-mPJ.±M&&t> 

[0 0 6 3] 

(A) J&fr&tf (B) /*#K:Sn*.T (C) J*#£ bT^iT^^-^Aft^t?: 

(c) /*#©^«r;v$-#2>fc^4&i:bT«u — jK^(vn) 
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R 16 v Al J 3 _ v • • • (VII) 

[5£t*j. R 16 izmmmi~i ovTjvirjim. Jit^mm^ ^iii~2o© 
7jun**/& mm®L6~2 0(Dyv-;]smx.\ l t/\u!f>m*ZttL, v&i~ 

[0 0 6 4] 

ww;i/^-^^n.'JK, t?^?-ji>T;v$=.y&?n y f 

f^tF'J F, 3i^;i/T;i/^-^Ai2^dr^n y F^#tf £>*i3 0 
[0 0 6 5] 

> (b) (o m&zm^T^ffimM*ft&5zLt.%T-%2>. ^mmm 
it, (a) *&$hc, Mx.ii (b) f&fr&mm&iz&z.iiiz j: y?T&e>£ t&r- 

^ffimmic£vmmm>m<Dfa±^, ®mmt*&& (b> ^Mtj^©^^ 

b<Dfemz®$k&!T»$>Z> a &fc, ZibK, (A) (B-2) 
. M^-2 0TC~2 0 0°C, #*L<tt-l 0°C~1 50t, 

<fcy«F*u<tt, o°c~s o°ct*&£ 0 ^^MtcfevNTtt, »«©^«««fb 

[0 0 6 6] 

«f« (A) (C) fc©&/g«tefciu 'E/i/tfnfff* L < tt l 

: 1~1 : 1 0 0 0 0. «fc U t, < & 1 : 5-1 : 2 0 0 0, ZblZft£l,< 
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itl : 1 0&V\L 1 : 1 0 0 0 (DffiMtfMt. LV^ m (C) Vn£ 3 

tizzy, m®i&m%fr i )<Dmi!tm'&*m±2i£&z£tfvgz>it)K 

[0 0 6 7] 

*t«»ft%i#i:l/Ttt, Mt#mK.\Z* Si0 2 , A1 2 0 3 , MgO, Zr 

°2 ' T 1 °2 ' Fe 2 °3 ' B 2 O s , CaO, ZnO, B a O, ThO^ 

M^.«^U*T;i/^^, if^-^-fh, 7x7>ff, ff^X7T 

a A-&¥tfm7btiz>„ rtie»©tt»T?tt, #tcsio 2 , ai 2 o 3 *w^b 

[0 0 6 8] 

— ±m&>ft<Dm.ifcb: It, MgCl 2 , Mg (oc 2 H 5 ) 2 t£¥(D^tf 
(DTJV^Jim, ^»l~2 O^T;b=rdri/»X^0^t6 — 2 0©r'J-;H 

[0 0 6 9] 

akyx^us/, /KU^nbfi/>, «iftjKy^^l/>, jKU TV t/- hfcif© 

#IM!fca3^TtfV^*lSjS#fcl,T«:, MgCl r MgCl (OC 2 H 5 
) , Mg (OC 2 H 5 ) 2 , SiO r A 1 2 Og fc£#*F* LV% 0 
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it. zommR&mmc&ymtez-hK ^mnmtmm i~3oo^m, l 

<ttl0~2 0 0 /tm, J: L<&2 0~100 M.mX;%>& 0 

[0 0 7 0] 

* fc, *B#CDifc*®«tH\ ®S l~1 0 0 0m 2 /g> L < 50 — 50 
0m 2 /g, i?Li«lttStO. l-Scm^/g, ^KSO. 3 ~ 3 c m 

[0 0 7 1] 

y ♦ t$Jj;i> • y-y-^^-x-r, 16 o#, $$3 0 qk-p (1 9 8 3^) #m) 

o 

[0 0 7 2] 

£6>ic ±mmm*mmm4ty>)mfcx»%>z>m&Kte, it 1 5 o~i 0 0 01c 

(B) M^c#tf>4>&< ^^b<i± (A) Mmmft&tf (B) MAE 

[0 0 7 3] 

MffiftlC, (A) (B) m#<D'pte< £&-#&&i$£-t!:£#2£lCo 

#lCf|f|$g£*l&V^ $I*.fc£(D (A) J&fr&tf (B) /&#tf>4>& < £ =fe 

^^^m^mxmmvr^cD-h, ^fmmm^x (a) cb) 
^<n%~^tm^t^^m. ®mi$.n (a> iM^/xi* (b> m&nmm 
yjv^^^^mxit^u^y^m^^m^mt^Rm^^^m. <d (a 
) m&xte (b) ^&ta#{cs«p$i±fe©^, (b) mfrxit (a) 

1=rt5;&?£, © (A) (B) ^h©g?@f(^#;$:ffi^h^-r€>^, 
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[0 0 74] 

m zmn-t & r n % v g & a 
*%mK&^xit, mm (a) . <b) , co zmmz^&m^ w&m* 

m^mttm-fb tiz> B ^mtz\t. mmm-tf i~ioookHz am^m. 

[0 0 7 5] 

*^IC^3V>TI±> (A) (B) /&#©4>&< £t>-#<Z>*Bfls 

^ & t*I X fr e> r £ K & »J & £ £i=trSd£#-££3 0 «*. 

& (A) j*#3fctf (B) ^<Z)^^<i:%-^i:ffi#:i:$e>{c^icJ:*JBtflB ( 

2 0 kg/ cm 2 jtWAT, - 2 0 — 2 0 0 X, X 1 £*— 2 ^r^gMifilit 
ifi HEtfc* £ £j£ $ i± § £ M V n £ Z. £ ifi Xg 3 . 
[0 0 7 6] 

^IS^tc^VNTtt, (B-i) /&frfc&#£©^M«h§H;iu M*i:bT^*b< 

ttl : 5~1 : 1 000 0, <fc »J.#* U< t* 1 : 10—1 : 500 £1-£CD#M 
£b<, (B-2) /fc#£fi#£<D«JB«te», M*ifc T'^f £ b<J*l :0. 5- 
1 : 1000, cfcy^*b<«l : 1-1 : 5 0 £ f -5 (DtfMt. L (B) 
#fcLT— QJKJifcM-^l/TJBv^SStett, # (b) j£#£S#£<Z>#M«hlr# 

MfiifcT?, ft£L<l*l : 5 — 1 : 10000, J: »J U < tt 1 : 10 
-1:5 0 0 £f bVN„ 
[0 0 7 7] 

(b) ^ c (b-i) mftxit (b-2) j&ao tm^ncommm^ x» 
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0 0 # m, ff*b<ttlO~150^m, #IC#£ Kfi20~l 0 0a m7?& 
IK itmmmit. *1S2 0 — 1 OOOm 2 /g % ft$.V<ltS 0 — 5 O Om 2 / 

> 2 0 0 tim*m&££m&{fc*<Dm*i^&mtt&z£tf&z> 0 &mmm.& 

2 0m 2 /g*it^Si:Jgft^TtS £ fc#&y, 1 0 0 0m 2 /g£jg;t 

1 0 0 g tfr©3§^Mfitt, jSMTO. 0 5-1 0 g, #}C0. 1 — 2 g-e&S^£# 

[0 0 7 8] 

> & mwm& * fc &&siir $ d a &c * y s&g s n s „ 

mn=tj-?-/±m (a) c^/bit) ^»*b<tti~i o 

10 fcm&jJltftt L<iti$;m~2 OMP a (G) , 4f tC»* L < 

— 1 OMP a (G) T*2bZ> a 
CO 0 7 9] 

JBv*«»#, #s*.tf % hJrny, 3r*/uy, ji^jvKy 
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*if>&£©»ai5£#fl:#jn, ^v-y. ^\^ , ^> > ^ 

^(o^m^ty-itx^^^o a -^-i/^-f v^ifcD^e^ ^-%mmn IT 

[0 0 8 0] 



(i, 2' -^*^;w>y ix» (2, i' -^*^;w>yi/» -tfx (3- 

S/zlI/>^J®{C (1, 2* V U>) (2, 1' -^^f^/i/'Jl/ 

>) -fcfX (-f^^) ©y^Ai&tf>3. Og (6. 9 7^U^;i/) 
^KD77> (THF) 5 0mL}C^gb- 7 8 0 C{C#£PUfc 0 3 _K*^;i/h 

y *^;i/S/^>2. imL (14. 2^y^;i/) &ic)>o < y tiTblsat 1 2B# 

Tftst^L&c mmmztomi>tim*xi=ik\sT a, 2* -s^^s/y 

u» (2, 1' -s;j*^/i/S/y p» -tfx (3 - h y *m*/Vto**-fr>( 

>7*» £3. 04 g (5. fcfcfc (IR^84%) 0 

[0 0 8 1] 

#CJC. mmM,%tTlc&^Ti/3. U>?MlZ±mT*ffit>fttc (1, 2' -i?*^- 
JVi/VUy) (2, 1* -^WJb» -tfx (3-NU^^J/iJ;M 
W>t» 3. 04 g (5. 8 8^y^E;i/) tx-T>n/5 OmL^Atlfc 
-7 8 "C (Ci^SP Un-BuL i ^*rV>mWi (1. 5 4WJ>v h ;b) 5:7. 
6mL (11. 7^y^;i/) SD^fe^ iSt'12WJ¥lfe„ »««:«*L/ 

. #*>*ik©#&/\3f-tf->4 omL^tsii:{ciy y^?Aiti-f;p 

IT3. 06g (5. (iR^ 7 3 %) 0 
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H-NMR (9 0MHz, THF-d 8 ) K J; SlgOD^S, : 



S 0.O4 (s, 18H, hV **Jb*/VJV) , 0.4 8 (s, 1 2 H, *J*3* 

;i/>>u u» , i.i o (t, 6H, , 2. 5 9 ( s , 4H, , 

3.38 (q, 4H,.^fl/» , 6.2-7.7 (m, 8 H, Ar-H) T'&o£„ 
[0 0 8 2] 

8TCJC?NaiLfciaa[-ftl2;^ani>Al. 2g (5 

. isu^;!/) <z>h;i,x> (2 0mL) i«iTbfe„ irt, iit6t 
ysMfttsr mz cfc u (i, 2 ? (2, i* 

^n^>fF5:0. 9g(l. 3 3 $ U =E^) (JR*2 6 %) 0 

*H — NMR (9 0MHz, CDC 13 ) K & &m&G>ti&lZ. : 
8 0. 0 (s, 1 8H, h'J^f^J/iJ^) , 1.0 2, 1.1 2 (s, 1 2 H, 
57**71/2/ U !✓» , 2. 5 1 (d d, 4H, **l/» , 7. 1-7. 6 (m 
, 8H, Ar-H) T&o£o 
[0 0 8 3] 
(2) \£\sy<DM.S : 

, h y>f y :/*;by;i^ — 5 ^ y ^e;w **;i/T— y — h (r? 
-7JWn7n;i/) jffix- h 1 0 v-r tn^ji.n, %*>iz±m (l) T*iHigL 
fc^&Mft-^lgft:® ( 1 , 2 ' -w^s/iju» ( 2 , 1 * - *;i/ 
i/VUy) -tfx (3 - h y **;i/2/y;i/**;i/-f s?;v=r-?Ai^ 

s^icilJEES&tcfcyynfcr i/>^ft«»UT2 o#i^»-£u 2 o^iftH 
Kl*##j&3tyffiU »£ET^««i , r«ii:jcJ:-oTJi<y ^ntri/> 1 5 0 0 g 



[0 0 8 4] 



4 0 
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2 : 



Ii© (2) ^ntr i/>©s-&sc^t, *^;i/r-y-?A^h^x 
(/N°-7;i/>rn^xn;i/) h i ov>f ^ n^;i/©f^*> y jc, *7-jvtji^ 

^Xmao, 7;i/^v-;i4±tg)tf) h;i/ai>^^u- (2^;i,/l) ©2. 5 

mL&ftJSU a^aS&SOTC, S-^WrK&S O^-iiU **S:0. 0 3MP 

uyntru>i 2oog %mtc.o 

[0 0 8 5] 

[3513 







Kit^l 1 


S!&*l 2 




dL/g 


0 . 4 3 


1 . 9 


mm mm 5$ ^ 




4 2 


4 6 


»*# A#4s 

2.1^A/1.3#A 




0/0 


0/0 


mr/(l-mmmm) 




0 . 0 4 


0.04 






2 . 2 


2 . 1 


rmrm 5> 




3 . 0 


2 . 9 


mmrr/ (mr) 2 




1 . 2 


1 . 3 


]»*?S&I»*<ah) 


J 


n . d . 


n . d . 




w t % 


9 2 


9 0 



n. d . : &ffl!l$;ft&V'' < , 



[0 0 8 6] 



4 l 
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b 5. 0 gJttF> 1) ^DD^>if>3 0 0mL&«AU 12 0°C 
^;Wt-^dri/) /\3f^>-3 (H^||*fciS \^>>2 5 Bj ) 0. 0 

igMi*vw>to. igmu 1 8 o-cT-3 oftmtamMWLfc a 

[0 0 8 7] 

*i. 5 g, &ac^«jfiifcfb«j2 f 5->^^^;i/-2, 5s;(t-^^-* 

*is) <\**sy~3 tBttAtttttM Ot-^S/>2 5Bj ) 0. lg^Sfit- 
[0 0 8 8] 

HJ6«2{cfev^r, «C7l/>f >^£5 g£U A-^^>2 5B&0. 2 

[0 0 8 9] 
[0 0 9 0] 



ffi|iE4# 2003-3036726 



2 0 0 2—110327 



^T'MTklt'f, 3 2#T^7Kb^^, 3 l#{C#^-r-5#3 10/tN/cm^ 

0. 1 mmOX^- 9— ZM^X^lsXh I R£$![JtU ^Ift&^l/tfi-^ ( 
1 6 0 0-1 9 0 0 cm" 1 ) <Dm&M£%mm<Dte&&AfrbfeAffiZftmL, 

I RM^aH : B*frybffi#,m±m, FT/I'r- 5 3 0 0 
[0 0 9 1] 

[^2] 





n*«fd i 




nas^j 3 


Jtttfll 1 


( ii N/cm) 


.3 10 


3 10 


3 10 


3 0 Ojfcift 




0.5 


0 . 2 


0 . 8 


0 



[0 0 9 2] 

Hj6SM 1 — 3 ©3fcW^n t? u 



[0 0 9 3] 
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imm%]. mmm 
mm: 



IMVk^m &$&mit. (a) mmmm=2 0~6 0^H (b) [rrrr 
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This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

El BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

El BLURRED OR ILLEGIBLE TEXT OR DRAWING 
$ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

^□Tlines OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



